


2.5 Apollo 50th celebrations
¢ Numerous contributions (tv, radio, print, social media)

e Lionel Wilson (Lancaster); Katie Joy (University
of Manchester); lan Crawford (Birkbeck College
University of London; Mahesh Anand (The Open
University)

2.6 Open Learn
¢ Free Open Educational Resources

e Several Moon-related articles released on the
occasion of 50th anniversary of Apollo 11

2.7 Eight Days
8 Days was a BBC Drama-Documentary Co-produced by
OU-BBC with Mahesh Anand serving as Academic Adviser.

2.8 RAS Specialist Discussion Meeting

The RAS Specialist Discussion Meeting was held Friday,
11 Oct., 2019. It was organized by Mahesh Anand, Katie
Joy, and Lydia Hallis.

3. Mission Involvement

* ESA Prospect Science Team - Many UK members
e Co-l on Trailblazer (NASA SIMPLEX program)
e CLPS PITMS (OU providing mass spec via ESA)

e Goonhilly ground station for lunar comm

e CNSA-ESA (Chang’e-5 collaboration)
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UK Team Publications:

A century of lunar science and exploration in the UK: historical perspective on the last 50

Barrett, T.J., Barnes, J.J., Anand, M., Franchi,

I.LA., Greenwood, R.C., Charlier, B.L.A., Zhao, X.,
Moynier, F., Grady, M.M. (2019) Investigating
magmatic processes in the early Solar System
using the Cl isotopic systematics of eucrites.
Geochim Cosmochim Ac https://doi.org/10.1016/j.
gca.2019.06.024

Cernok, Ana; White, Lee Francis; Darling, James;
Dunlop, Joseph and Anand, Mahesh (2019). Shock-
induced microtextures in lunar apatite and merrillite.
Meteoritics & Planetary Science, 54(6) pp. 1262-
1282.

Curran N. M., K. H. Joy, J.F. Snape, J. F. Pernet-Fisher,
J. D. Gilmour, A. A. Nemchin, M. J. Whitehouse, and
R. Burgess. (2019) The Early Geological History of
the Moon Inferred from Ancient Lunar Meteorite
Miller Range 13317. Meteoritics and Planetary
Science. DOI: 10.1111/maps.13295.

Curran, N. M., Nottingham, M., Alexander, L.,
Crawford, I. A., Furi, E., & Joy, K. H. (2019). A
database of noble gases in lunar samples in
preparation for mass spectrometry on the Moon.
Planetary and Space Science, 104823.

Deutsch, A.N., Neumann, G.A., Head, J.W.
and Wilson, L. (2019) GRAIL-identified gravity
anomalies in Oceanus Procellarum: insight into
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subsurface impact and magmatic structures on
the Moon. Icarus, 331, 192-208, doi:10.1016/j.
icarus.2019.05.027.

Head, J.W. & Wilson, L. (2019) Magmatic intrusion-
related processes in the upper lunar crust: the role
of country rock porosity/permeability in magmatic
percolation and thermal annealing, and implications
for gravity signatures. Planetary and Space Science.
published online. https://doi.org/10.1016/].
pss.2019.104765

Just, G. H., Smith, K., Joy, K. H., & Roy, M. J. (2019).
Parametric review of existing regolith excavation
techniques for lunar In Situ Resource Utilisation
(ISRU) and recommendations for future excavation
experiments. Planetary and Space Science, 104746.

Lim, S. and Anand, M. (2019) Numerical modelling
of the microwave heating behaviour of lunar regolith.
Planet Space Sci https://doi.org/10.1016/].
pss.2019.104723.

Mouginis-Mark, P.J. & Wilson, L. (2019) Late-stage
intrusive activity at Olympus Mons, Mars: summit
inflation and giant dike formation. Icarus, 319, 459-
469, doi:10.1016/j.icarus.2018.09.038

Qiao, L., Head, J.W., Ling, Z., Wilson, L., Xiao,

L., Dufek, J.D. & Yan, J. (2019) Geological
characterization of the Ina shield volcano summit
pit crater on the Moon: evidence for extrusion of
waning-stage lava lake magmatic
foams and anomalously young crater
retention ages. Journal of Geophysical
Research - Planets, 124, 1100-1140,
doi:10.1029/2018JE005841

¢ Pernet-Fisher J. F.,, E. Deloule, Joy
K. H. (2019) Evidence of chemical
heterogeneity within lunar anorthosite
parental magmas. Geochimica
Cosmochimica Acta. doi.org/10.1016/].
gca.2019.03.033.

¢ Pernet-Fisher, J. F., McDonald, F. E.,
Zeigler, R. A., & Joy, K. H. (2019).



50 years on: legacies of the Apollo programme.
Astronomy & Geophysics, 60(4), 4-22.

Sefton-Nash, E., Williams, J-P., Greenhagen, B. T.,
Warren, T. J., Bandfield, J. L., Aye, K-M., Leader, F,,
Siegler, M. A., Hayne, P. O., Bowles, N., Paige, D. A.
(2019) Evidence for ultra-cold traps and surface
water ice in the lunar south polar crater Amundsen,
Icarus (2019) in press.

Stephant, A., Anand, M., et al (2019) An ancient
reservoir of volatiles in the Moon sampled by
lunar meteorite Northwest Africa 10989. Geochim
Cosmochim Ac https://doi.org/10.1016/].
gca.2019.07.045.

Stephant, A., Anand, M., Zhao, X., Chan, Q. H. S,,
Bonifacie, M. and Franchi, I.A. (2019) The chlorine
isotopic composition of the Moon: Insights from melt
inclusions. Earth Planet Sc Lett 523, 115715.

Snape, J.F.,, Nemchin, A.A., Whitehouse, M.J., Merle,
R.E., Hopkinson, T., Anand, M. (2019) The timing

of basaltic volcanism at the Apollo landing sites.
Geochim Cosmochim Ac https://doi.org/10.1016/j.
gca.2019.07.042.

Tartése, Romain; Anand, Mahesh and Franchi,
lan (2019). H and Cl isotope characteristics of
indigenous and late hydrothermal fluids on the
differentiated asteroidal parent body of Grave
Nunataks 06128. Geochimica et Cosmochimica
Acta. https://doi.org/10.1016/j.gca.2019.01.024

Tartése, R., Anand, M., Gattacceca, J., Joy, K. H.,
Mortimer, J. |., Pernet-Fisher, J.F., & Weiss, B. P.
(2019). Constraining the Evolutionary History of the
Moon and the Inner Solar System: A Case for New
Returned Lunar Samples. Space Science Reviews,
215(8), 54.

Warren, T. J., Bowles, N. E., K. Donaldson Hanna,
J. L. Bandfield (2019), Modeling the Angular
Dependence of Emissivity of Randomly Rough
Surfaces. JGR Planets, 124 (2019) 585-601, DOI:
10.1029/2018JE005840

Wilson, L., Head, J.W. and Zhang, F. (2019) A
theoretical model for the formation of ring moat
dome structures: products of second boiling in the
distal parts of lunar basaltic lava flows. Journal of
Volcanology and Geothermal Research, 374, 160-
180, do0i:10.1016/j.jvolgeores.2019.02.018

White, L.F., Moser, D.E., Tait, K.T., Langelier, B.,
Barker, I. and Darling, J.R. (2019). Crystallisation
and impact history of a meteoritic sample of
early lunar crust (NWA 3163) refined by atom
probe geochronology. Geoscience Frontiers, DOI:
10.1016/j.gsf.2018.11.005.

Zeng, X, Li, S., Joy, K. H., Li, X,, Liu, J., Li, Y., & Wang,
S. (2019). Occurrence and implications of secondary
olivine veinlets in lunar highland breccia Northwest
Africa 1127 3. Meteoritics & Planetary Science.
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SSERVI TEAM PUBLICATIONS IN 2019

The following list of 129 publications was compiled from all SSERVI
teams for 2019, bringing the total for year 1 through year 6 to 934.

1. Atkinson, J., Prasad, M., Abbud-Madrid, A., & Dreyer, C. B. (2019). Penetration and relaxation behavior of dry lunar
regolith simulants. Icarus. 328, 82-92. doi: 10.1016/j.icarus.2019.03.009.

2. Basilevsky, A. T., Krasilnikov, S. S., Ivanov, M. A., Malenkov, M. |., Michael, G. G., Liu, T,, ... & Lark, L. (2019). Potential
Lunar Base on Mons Malapert: Topographic, Geologic and Trafficability Considerations. Solar System Research, 53(5),
383-398. doi: 10.1134/50038094619050022.

3. Beaton, K. H., Chappell, S. P., Abercromby, A. F. J., Miller, M. J., Kobs Nawotniak, S. E., Brady, A. L., ... & Lim, D. S. S.
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for human Mars exploration extravehicular activity. Astrobiology, 19(3), 321-346. doi:10.1089/ast.2018.1912.

4. Beaton, K. H., Chappell, S. P., Abercromby, A. F., Miller, M. J., Kobs Nawotniak, S. E., Brady, A. L., ... & Lim, D. S.
(2019). Using science-driven analog research to investigate extravehicular activity science operations concepts and
capabilities for human planetary exploration. Astrobiology, 19(3), 300-320. doi:10.1089/ast.2018.1861.

5. Bellucci, J. J.,, Nemchin, A. A., Grange, M., Robinson, K. L., Collins, G., Whitehouse, M. J., ... & Kring, D. A. (2019).
Terrestrial-like zircon in a clast from an Apollo 14 breccia. Earth and Planetary Science Letters, 510, 173-185. doi:
10.1016/j.epsl.2019.01.010.

6. Benna, M, Hurley, D. M., Stubbs, T. J., et al. (2019), Lunar soil hydration constrained by exospheric water liberated
by meteoric impacts, Nature Geoscience, 12, 333-338. do0i:10.1038/s41561-019-0345-3.

7. Bermingham, K. R., Walker, R. J., & Worsham, E. A. (2016). Refinement of high precision Ru isotope analysis
using negative thermal ionization mass spectrometry. International journal of mass spectrometry, 403, 15-26. Doi:
10.1016/].ijms.2016.02.003.

8. Bermingham, K. R., Worsham, E. A., & Walker, R. J. (2018). New insights into Mo and Ru isotope variation in the
nebula and terrestrial planet accretionary genetics. Earth and planetary science letters, 487, 221-229. Doi: 10.1016/j.
epsl.2018.01.017

9. Bernardoni, E. A., Szalay, J. R., & Horanyi, M. (2019) Impact Ejecta Plumes at the Moon. Geophysical Research
Letters, 46(2), 534-543. doi: 10.1029/2018GL0O79994.

10. Bickel, V. T., Honniball, C. I., Martinez, S. N., Rogaski, A., Sargeant, H. M., Bell, S. K., ... & Kring, D. A. (2019).
Analysis of Lunar Boulder Tracks: Implications for Trafficability of Pyroclastic Deposits. Journal of Geophysical Research:
Planets, TBD. doi: 10.1029/2018JE005876.

11. Brady, A. L., Kobs Nawotniak, S. E., Hughes, S. S., Payler, S. J., Stevens, A. H., Cockell, C. S., ... & Lim, D. S. (2019).
Strategic planning insights for future science-driven extravehicular activity on Mars. Astrobiology, 19(3), 347-368.
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doi:10.1089/ast.2018.1850.

12. Britt D.T., Cannon K.M., Donaldson Hanna K., Hogancamp J., Poch O., Beck P., Martin D., Escrig J., Bonal L., and
Metzger P.T. (2019) Simulated asteroid materials based on carbonaceous chondrite mineralogies. Meteoritics. doi:
10.1111/maps.13345.

13. Burney & Neal (2019) Method for quantifying and removing polyatomic interferences on a suite of moderately
volatile elements (Zn, Se, Rb, Ag, Cd, In, Sb, Tl, Pb, and Bi) during solution-mode ICP-MS, J. Anal. At. Spectrom.
doi:10.1039/¢9/a00003h.

14. Burns, J., Hallinan, G., Lux, J., Romero-Wolf, A., Chang, T. C., Kocz, J., ... & Anderson, M. (2019). FARSIDE: A Low
Radio Frequency Interferometric Array on the Lunar Farside. arXiv:1907.05407.

15. Burns, J.0. Bale, S., Bassett, N., Bowman, J., Bradley, R. Flalkov, A., ... & MacDowal, R. (2019) Dark Cosmology:
Investigating Dark Matter & Exoctic Physics in the Dark Ages using the Redshifted 21-cm Global Spectrum. arXiv
preprint arXiv:1902.06147.

16. Burns, J.0., Mellinkoff, B., Spydell, M., Fong, T., Kring, D.A., Pratt, W.D., Cichan, T. and Edwards, C.M. (2019) Science
on the lunar surface facilitated by low latency telerobotics from a Lunar Orbital Platform-Gateway. Acta Astronautica,
154, pp.195-203. doi: 10.1016/j.actaastro.2018.04.031.

17. Cahill J.T.S., A.A. Wirth, A.R. Hendrix, K.D. Rutherford, T.K. Greathouse, K.E. Mandt, Y. Liu, B.T. Greenhagen,
B.W. Denevi, A.M. Stickle, and D.M. Hurley (2019) An Examination of Several Discrete Lunar Nearside Photometric
Anomalies Observed in Lyman- Maps, JGR Planets, 124. doi: 10.1029/2018JE005754.

18. Cahill, J. T. S., D. T. Blewett, N. V. Nguyen, A. Boosalis, S. J. Lawrence, and B. W. Denevi (2019), Optical constants
of iron and nickel metal an assessment of their relative influences on silicate mixture spectral from the FUV to the NIR,
Icarus, 317. D0i:10.1016/j.icarus.2018.1007.1008.

19. Caldwell, Barrett S., NYRE-YU Megan, and R. Jordan. “Advances in Human-Automation Collaboration, Coordination
and Dynamic Function Allocation.” Transdisciplinary Engineering for Complex Socio-technical Systems: Proceedings of
the 26th ISTE International Conference on Transdisciplinary Engineering, July 30-August 1, 2019. Vol. 10. 10S Press,
2019.

20. Carballido, A., Desch, S. J., & Taylor, G. J. (2016). Magneto-rotational instability in the protolunar disk. Icarus, 268,
89-101. doi: 10.1016/j.icarus.2015.12.042

21. Chen, X,, Burns, J., Koopmans, L., Rothkaehi, H., Silk, J., Wu, J., ... & Deng, L. (2019). Discovering the Sky at the
Longest Wavelengths with Small Satellite Constellations. arXiv preprint. arXiv:1907.10853.

22. Christou, Apostolos, A., Jeremie Vaubaillon, Paul Withers, Ricardo Hueso and Rosemary Killen (2019). Extra-
terrestrial Meteors. In: Meteoroids: Sources of Meteors on Earth and Beyond, [Galina O. Ryabova, David J. Asher and
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39. Fisher E.A., P.G. Lucey, M. Lemelin, B.T. Greenhagen, M.A. Siegler, E. Mazarico, O. Aharonson, J.-P. Williams, P.O.
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